human

Rhesus monkey
white-tufted-ear marmoset
gray mouse lemur

Sunda flying lemur

Arctic ground squirrel
rabbit

house mouse
domestic cat

goat

cattle

pig

Yangtze finless porpoise
African savanna elephant
Florida manatee

koala

gray short-tailed opossum
American alligator
western painted turtle
chicken

tropical clawed frog
whale shark

zebrafish

Japanese medaka
Belcher's lancelet

vase tunicate

Japanese sea cucumber
Fruit fly

fission yeast

40

80

00

AGPGPRSKGE-

AGPGPSKGS-

AGPGPSKGE-
ANMPGSSKAR-

AcPBPSKGP-

AAPGPSKSA-

ATPGPSKGP-
AASGTSKGR-
TAPGTSKGP-
AAPGPSKGE-
AAPGPSKGE-
AGPGRSKGE-
AGPGPSKGP-

---RQQ -PP-PGPER-

---BGQ QPE- PE

cGlPPRPSE-

NWRA
NWRA- -
NWRG- -
Ni#c- - - BQQ SE--P

- PEPR-P- FltI)
- PEP- B- PNQ
- PET- - BNQ
- PEP- P- PNR

- PEP- B- PNE
- PER- - PUR
- PEP- B- PER
- PER- - PUR
- PEP- B- PNR
- PEP- B- PllQ
- PEP- B- PNQ
- Wgle
- KRP- cllQuQ
- PBPAPEFHE

- - - PAPEPNQ

- AABRQTNERQ
Toul
---le

SEMHANPEPB NOBSNA

APPHES- - -

APPHS-
AP-HA-
APPES-
APPES-
APPES-
APB-PB-
APPPRS-
APPHA-
APPHS-
APPHS-
APPHS-
APPHS-
APPES-
APPHES-
AAPRTSS-

PHPTT-

-R
-K
-Q
-R
-K
-B
-B
-R
-K
--R
-E
-K
-K
-K
-E
-R
-K
-B
-Q
-B

TsKEcTG-

TSKEGTG-

TSREcTG-
TSKEGTG-
TSKEcTG-
TSEEGTG-
TsKEcmG-
TSEEGTG-
TsKEcTG-

TSEEGTG-

TSREcTG-

TSEMGTG-
TAREGTG-

TSKEGTG-

VAHEGTR-
AAHMGOR-
HsQuQTH-

- BvECSKR
- EMECSRE

ETArQG
EAAAQG

-QPAARG

AQG

-BTAAQG

-BfcPca
-ETGPRA
-BPcaac
-BaciTc

- EPcTAN

- BTsATG

QANASQENER

TRSSTAETNA

QE lsslse-I 148
QERNSsHsG- 148
147
148
148
148
146
148
147
PERESSESG- 148
SERNSsSEsG- 148
- GRlssEsG- 151
EERNSSESG- 148
PERENSESG- 148
PEENNSHESG- 149
EERNSsESc- 146
EERNSSEsSG- 148
Poklisslisc- 152

PERNSsSHsG- 147

Bslisc- 149
QcRlsSslcG- 147
EcENSSHSG- 148
TURESsEsG- 149
P- KMSslisG- 148
ScRENSHSc- 144
NASENSHAG- 149
EEBEsclRG- 143
GHRNNANRG- 158
PERNSTRSCE 188



NTD

40 50 300 320 40 50
human - - - - oo oo B s - - RRitPSAE E et IPAAIFAIAcls -------- ¥c TTlAF‘lF‘FAl!-' APSSQPEPA- - -------- tls wMTMEPPPAAA PP
Rhesus monkey - --------- ---------- AHNOM----- ---------- ---------- --HHQPSA- EEEE-ESQE- --S--EEE-- ---------- ---------- -- BPAAENAEAG -------- AG TTMAPHEPPTE - - APSCGPAR AG------ MP HPE- - FPAAA PRE
white-tufted-ear marmoset - - -------- ---------- AQREKR----- ---------- -oooooooon - EEES-EE--- ---------- ------iiic oo - BPAAEPAEAG -------- AG TTHAPEPPAP - - APSEQEVP AG------ MP APP- - PEAAA PAl
gray mouse lemur - - -------- ---------- AHRER----- ---------- - - EE-------- --5--BS8-- ---------- oo -- APANEQTGAG - ------- AG PAAAHBPPAP HQAGBQSPEP GTQPP----P AATPAPPAAA PAMN
Sunda flying lemur - - - - ------ -o-c--o- - AHRER- - --- -----o--c aieiiio ---HWPSA- EEEs-BEs--- ------SE-- ---------- ---------- -- APAPEQAGAG - ------- AG TATACMPPAP HGTRI APS- - PPANIA SAN.
Arctic ground squirrel - - - ------- ---------- AHRER----- --------- oo - --A0-BR--- --A--BSB-- ---------- oo - - -GBSGPEE TcBSEPEEM- ------- AAE ATTAQEPPAP AGGR HGQPSAATAS SES- - - KGAT SNE
rabbit - - ------o- ceoooooo- AHRRR- - - --ooeeeiiio e - EEcS-ES--- --5--ASS-- ------ooo- ool -- ETFAR PGPE PCQPTASGTP AP------ AA AAE

house mouse - --------- ---------- AHRKR----- ---------- ---------- --ANESsE- §OM------- --5--@S8-- - ool - - -EBSEPEE ATABQPRTS- -------- Tc TEPMEPPPAP Scll- - NSPAP TPQPPRSclls APPRTPASAP PE- - - Pl
domesticcat - --------- ---------- AHRRR----- --------o- ooooooooo - -EAE-EES-- --S--Bss-- ---------- oo - APAAEPMEE- -------- AG AGP- - - PPAP PGAGAGGPGS [SGQP- - - SHA ATSSHPPAAA PTH.
goat ---------- ---------- AHRKR----- --------o- oo - -§A0-00--- --5--ESS-- - ool .- APTBNGSEAP TBNQSEASAc STPRAHEPPAR SGTSGQSPEP SGPA- - - ETP APPAATRPAAA SANARPPSKP A
cttle - --------- ---------- AHBKE----- ----o--o-o eooieiln - -EAE-EE--- --S--BEss-- ---------- oo - - -MBSEPEE APTBNRSEA- ------- SAG SAPAHEPPAP SGARGONPMP SGPA- - - ETP ABPAATPRTAA [SAN
pig ---------- ---------- ACRER----- ---------- coooooooon - HE~B-EEE-- --c--BS8-- - ool -- - AESEEEE APVWARRUEA- ------- TEc vAPAHBPPTE ScAGGQSPMP SNPA- - -GTP AAPSAPPNTA SABARPPARP A
Yangtze finless porpoise - - - ------- ---------- AHRRR----- ---------- ---------- - -EAE-EEE-- --sS--Bss-- ---------- - ---AESGPEE TPABEQAEA- ------- SAG SPPAHBPPAP PGARGQSPEP SG-------- EPPPAPPAAA SAN
African savanna elephant - - - - ------ ---------- AHRRR----- ---------0 ooooooon - - QSE- - --85--BESs-- -------oie aiiiais - ABAAGQNEAG - ------- AG TaaliclPPAR GQSPEP ScQPTSAGTP AKAPAPPAAA PTPAR
Florida manatee - - -------- ---------- AHRER----- ---------- ---------- --HRQ---- -QsE- - --0--B0-- -----eciee cienaoaao - ABAAGQEEAG -------- AG TAMEREEPAP PEAQGESPVME SCQPTWAGTS TAAPAPBAAT PTAAR
koala --------v- -----c---- ANNEM----- ---------- oooo.o.. --BARPPEE- EEAE-SSSE- --A--BETG-- ---------- --------.. -- ABABTGHEGA- -------- EA EvPAAVERAE [Kssps cRQ------ P APAHARR- - P PARQAHSHRP A---------
gray short-tailed opossum - - -------- ---------- AHRER----- ---------- ---------- --QHQPSH- HHESH-SSSH- --A--BvE-- ---------- - --------- -- APAPAMNSG- -------- KP EvTvANEFAR | | APADASP- -5 PASQEPSARP A---------
American alligator - - - - ------ ---------- ANKKR----- ---------- ----...... ... CREBPc- WEBQ-EE--- --S--BAS-- --------o- oo -- - URvBTSHES- PANNKPTH- - ---------- - - - PQUPFPQ
western painted turtle - --------- ---------- ANKER----- ---------- ---------- ---§REBVE- BEAE-KK--- --T--BSSs-- ---------- ---------- ERTATH PENSEQAM- - ---------- - - - PisSTRANQ

chicken

tropical clawed frog
whale shark

zebrafish

Japanese medaka
Belcher's lancelet

vase tunicate

Japanese sea cucumber
Fruit fly

fission yeast

ET/SEBBSSBE

ERPSAGNENS AGKPEEGTER

cisfipcTsE
NTBEQHNGNSE
R

RNTENSESAR
EEQETGSBuVE

AQSAPNANRT

ATERASEEK'S

ANSNER'SGOE

-PAAPA- - - ASSKl

--PNBTPER KPSEN

PSCRP A---------

PSSQP A---------

-BNPP AC-

EP TA



human

Rhesus monkey
white-tufted-ear marmoset
gray mouse lemur

sunda flying lemur

Arctic ground squirrel
rabbit

house mouse

domestic cat

goat

cattle

pig

Yangtze finless porpoise
African savanna elephant
Florida manatee

koala

gray short-tailed opossum
American alligator
western painted turtle
chicken

tropical clawed frog
whale shark

zebrafish

Japanese medaka
Belcher's lancelet

vase tunicate

Japanese sea cucumber
fruit fly

fission yeast

RecAl

440

R334L
R334W

ICGITGSGI+
WccETcIScRT
NcGETGSGRT
NcGETGlScRT
NcGETGSGRT
NccETclScRT
| [ole] -filele] i
NcGETclScRT
| [ole] -filelse] i
MccETGSGRT
HcGETGSGRT
NcGETGSGRT
WcGETGSGRT
NcGETGSGRT
MccETGScRT
NcGETGsGRT
WccETcIScRT
HcGETGSGRT
HccETclScRT
HcGETGSGRT
BccETclScRT
| [ole] -fiele] i
BccETclScRT
HccETGscRT
MccETGSGRT
HccETGScRT
HSGETGSGRT
WAGETGSGRT

HcGATGSGRT

GESSPESENP

GMEANTQFRR

WAANAVSORE
WAAMAMSQRN
HUAnlAVMSQRE
¥UAANAMSQRE
¥AARAVSQRE
WAAMAMSGRE
¥AARAVSQRE
WAAMAMSQRE
UAANTMSQRNE
WAARTMSORE
¥UAABAVSQRE
WAANAVMSORE
¥AAESVSQRE
WAAlsviSH
¥AANSVSQRE

HAallavsSQRE VMNEPQSE
WAANSVSOEN ATEVNE
WarlSvSHRE ATEvNESScE

SBEEETANSA

ESA- PRPENQ
EPA- lrPANQ

EAc- TRPNEEQ

PPPH

PRPENQ




human

Rhesus monkey
white-tufted-ear marmoset
gray mouse lemur

Sunda flying lemur

Arctic ground squirrel
rabbit

house mouse
domestic cat

goat

cattle

pig

Yangtze finless porpoise
African savanna elephant
Florida manatee

koala

gray short-tailed opossum
American alligator
western painted turtle
chicken

tropical clawed frog
whale shark

zebrafish

Japanese medaka
Belcher's lancelet

vase tunicate

Japanese sea cucumber
Fruit fly

fission yeast

VESRQEPETH
VESRQEPETH
VESRoERETH

PPSRARPQE-
PPRSESRPPE-
PPARARPQE-

A- ATHR
-KAQA- AvERP
- BAQA- MTHR

-KAQa- aTHP

- - -KARAARP
-MTHR
-MPEP
-TTHEP

- MNEP

EEA- AlGSBE
- ABGSBE

E- - BoscisBl
BN- - - BBl

BTSSSSSUTR



human

Rhesus monkey
white-tufted-ear marmoset
gray mouse lemur

Sunda flying lemur

Arctic ground squirrel
rabbit

house mouse

domestic cat

goat

cattle

pig

Yangtze finless porpoise
African savanna elephant
Florida manatee

koala

gray short-tailed opossum
American alligator
western painted turtle
chicken

tropical clawed frog
whale shark

zebrafish

Japanese medaka
Belcher's lancelet

vase tunicate

Japanese sea cucumber
fruit fly

fission yeast

RecA2 S626L

rrrrrrr HEAPERQAQE ERPFPEGTRE
EEAPERQAGY ERFRPECTRE
HEAPERQAQE ERPFPEGTRE
HEAPERQAQE ERPFPEGTRE
BEAPERQAQE ERPFPEGTRE
HEAPERQAQE ERPFFEGTRE
BEAPERQAQE ERPFPEGTRE
HEAPERQAQE ERPFFEGTRE
BEAPERQAQE EQPFPEGTRE
HEAPERQAQE EQPFPEGARE
EEAPERQAQN EQPPPEGTRE
HEAPERQAQE EQPFPEGTRE
EEAPERQAQN EQPPPEGTRE
HEAPERQAQE ETPFPEGTRE

GGEQR- - BASs

GGEQR- - BAS

GGAQR- - BAS
GGEQPR- - BAS
GGEQR- - BAlS

GGEQR- - BAS

GGERP- - BAS

WrisQasA

WrisQasa

EEAAERQARN EcPPPNGTRE RET#isQAsA
HEAPEQQARE ERPFPAGSRE RuTMISQASA
BEAPBQQARE ERPFPPGTRE RuUT#TSQASA
HEFPBERQQRE EEPFFEGSRE QUTWHESKASA
vEPAHKQKEN EEPEPTCERG RlGHlSKASA
HEsSPQRQAQE EcPTFEBGRE RMcWTSRASA
-- SGMGSGQR- - B ssERQNRI VuTHTSRASA
rrrrrrrrrr BETTEBQVEE EVRWMISRANA

R674Q

R674Q

BQRAGRAGRT
BoRAcRAGRT
BORAGRAGRT
BQRAGRAGRT
BORAGRAGRT
BQRAGRAGRT
BORAGRAGRT
BQRAGRAGRT
BORAGRAGRT
BQRAGRAGRT
BORAGRAGRT
BORAGRAGRT
BoRAcRAGRT
BORAGRAGRT
BoRAGRAGH

BORAGRAGR

BoRAGRAGH

NQRAGRAGH

NQRAGRAGH

NQRAGRAGH

NQRAGRAGH

NQRAGRAGRT
NQRAGRAGHET
NQRAGRAGRT
BQRAGRAGRT
NQRAGRAGRT
NQRAGRAGHET
BoRAGRAGEE
BORAGRAGRT

GANQPPQRAE
GABQPPQRAE
GABQAPQRAE
GABQAPQRTE
GABQAPQRAE
GABQAPKRQAG
GANQAPPRAE
GABQAPPRQE
GAQAPQRTE
GABQAPPRTE
GANQAPPRTE
GABQAPPRTE
cABQARPRTE
GABQTPPRTE
GABGAPGRAE

GANQEFPEQTG

ErPPQTG
GABQEPPRTG
EPTRPPTE GABQEPPRTG

EPTPPRTE

QEQGAR 754

QEQGAR 756




human

Rhesus monkey
white-tufted-ear marmoset
gray mouse lemur

Sunda flying lemur

Arctic ground squirrel
rabbit

house mouse

domestic cat

goat

cattle

pig

Yangtze finless porpoise
African savanna elephant
Florida manatee

koala

gray short-tailed opossum
American alligator
western painted turtle
chicken

tropical clawed frog
whale shark

zebrafish

Japanese medaka
Belcher's lancelet

vase tunicate

Japanese sea cucumber
fruit fly

fission yeast

EscPil
EscrlTAll
UsRPHTAR
EsceiTTE:
Escell

EscelTAR
EschlTAR
EscelTAR:

WscePlTrPEGE
EscrlispEcR
EscPlsPEcR
EscrlisplcT
EscPlsPEGM
EscPlsPEGE
BsselTRECR
EvcPlTPEGE
@scPisPEGR
EscelTrPEGE
- SPUNTREGR

VARPE
VARR
UARPR
VAPE
UARPR
VARPE
VAPR
VARE
TMATEPNARPR
TVMATEPNAPE
TMATEPNARR
VARPE
VARR
VARPE
VARR
VARE
VARR
VARPE
VAPE
UARR
VARPE
VAPR

[elel [efef |
RQHccl

:1e]

QuHccl
RoHecl
BQHcCEPEAN
BoHGCHPETH
BQHGclPNAN

RoHBcvPETH
[ {eleletelel [ 1]

. Jele]
EQ

- GCTP

- GCSP

- GCSP

- GCSP

- GCSP

- - GCSP
ENA- - - GCSP
El
El

---ccsll

---GCSP
- GGSP
- GGSR
QREW- AcQeA -GCTR
QREW- AGQGP - GCTR
QREW- AcQca -GCTR
RREW- AcQGP - GCTR

L]
L]
L]
]
]
|
L]
u QRIW- AcQcs - GCTP
| QREW- AcQcs - cHER

QWlliw- AcQcP - Gchp

W- AGQGA

W- AGQGA

Al

RS N-- -

ESATHTGSTE Q- - -

AclcP

BQSW- AASGN

RGEENANSEE

ENAGSQGRER

L]
L]
L]
L]
L]
L] BNASB- - - KR

QECEANGHE
QECEANGHE
QECEANGHE

GQETSANNAN
GORTTANNAN
GOETTANNAN
GQETTANNTM
GOETTANNAN
GQETTANNAN
GOETTANNAN
GQETTANNTH
GOETTANNTM
GQETTAANTM
GOETTANNAN
GQETTANNAM
GOETTANNAN
GQETTANNAN
GolTTANTSH
GQETTANTSE
GOlTT ANNSH
GQETTANNSH
GQETTANNSH
GOETTTENSE
SQETNUMNAY
GOETNANNAN
GQETNANNAN
ABBTNANNTY
SQETNEUNEN
REETNAENSE

PRMQPPTESQ

KvQPPTESQ
RvoPPTESQ

KvVQPPSESQ [ROVETA

RvoPPTESQ [ROMETA
KVQPPTESQ
RMGPPTESQ
KvQPPSESQ
PRVQPPNENG
PRMQPPNEBQ
PRvQPPSESQ
PREMQPPSESQ
PRvOPPSESQ

PRMQPPSESQ

SEVMNPPTESQ

PPTEAQ
NEMAPPTEAQ
PRMTPPTERQ
PNMEPRTENG

PRVNPPNBTQ

PRVNPPRISNEQ



OB CTD E1030E

1300 1320 1340 1360

- - KWENANRT
- - KWENARRT
- - KWENANRT
- - KWENANRT
- - KWENANRT
- - KWENANRT
- - KiVENGERT
- - KWRNANRT
- - KWRN ANRT

QW WPAEEPS- -N
QW WPAEEFS- -N
Qv WPAEEFS- -N
CANEvVQW NPTEEPS- - N

human EscllsskcT

Rhesus monkey QScEESSPST

white-tufted-ear marmoset QecllssPsT

gray mouse lemur APR- ANCAETG BEccHEscPhST 1105

Sunda flying lemur AP- ANCBSKESsG QccHEsSNPST 1108

Arctic ground squirrel AP- TECPEQG 1106

rabbit AP- THCPE 1104

house mouse AP- SHcPESG Q 1113

domestic cat PP- ANCPE 1104

goat - - KWRNANKRT - TTRVEM PP- THCPEI 1115

cattle - - KRN ANRT - TTRVEM BP- ANCPE KocllsspsT 1107

pig - - KWRNANKT - TTRMEM PP- THCPE KcclEsspsT 1114

Yangtze finless porpoise - - KRN ANRT - TTRVEM PP- ANCPEI RccllEsspisT 1098
African savanna elephant - - KWRNANKRT - TTRVEM CQEGPPAEEP PP- AECPEvMG HecllsRPST 1109
Florida manatee - - RWENANKT - TTRvEM cQEGPPAEKP PP- ANCPNMG GccllsspsT 1111

koala - - KWRNGHRT - TTRVEM PP- ScisETc EScEmEssPsT 1101

gray short-tailed opossum - - KWRNGNRT - TTREVEM HEABERS- - N ENCERSSPST 1093
American alligator - - RWRNANRT - TTRVEM FPR--N BP- SHcPETG e e REQ PRTETEEQAN 1101
western painted turtle - - - KWRNARKRT - TTQVEM LIB | FE- ENcPETG R REQ PRTE 1098

- - KWRNANRT
- - - KWENARRT
- - - KWRNANRT
- - KWENANRT
- - KWRNGERT

HEADERE- - N PP- sHcPETG Tttt BN RETESHEGAN 1005
S e EEQ PRTE
R R KEQ PRTBAEEGAR 1115
Ce e KEG PRTEVEETAE 1101

B KEQ PRTEAEEGPE 1099

chicken

CHEGNPEEBF PP- ENMCSETG
BA
CHESAPBESF AP- EEcPH
ciilicAPEESP EP-WEcsssc T

tropical clawed frog 1097

whale shark PP- REcRETG UscEEssesT

o

SScEESSEST
[WSNA
TPEEESPRAN

zebrafish

Japanese medaka

Belcher's lancelet 1107

SSEEESRPAT
- - - - TSKPEM S e KEG PRTQUEENAN 1109
GNcBSTRVEN NE
S B- - - SGCENEM -

vase tunicate 1130
Japanese sea cucumber

fruit fly

1139

fission yeast - - 1176




human

Rhesus monkey
white-tufted-ear marmoset
gray mouse lemur

Sunda flying lemur

Arctic ground squirrel
rabbit

house mouse

domestic cat

goat

cattle

pig

Yangtze finless porpoise
African savanna elephant
Florida manatee

koala

gray short-tailed opossum
American alligator
western painted turtle
chicken

tropical clawed frog
whale shark

zebrafish

Japanese medaka
Belcher's lancelet

vase tunicate

Japanese sea cucumber
Fruit fly

fission yeast

UsSEcABNRES
R
WQEQN cSKEA
HTRQNANRQA
NoRibliNC- - -

1420
I

EEAABKRNPE N-
BEAAWRRNPR N-

BEAAWRRNPR
BEAAWRRNPR
EEAABRRNPR
BEAAWRRNPR

EEAABRRNPR
BEAAWRRNPR
BEAAWRRNPE
BEAAWRRNPR
BEAAWRRNSK

1162

1152

1144

1152

1175

1161

1192

1183



